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NOTICE

This document may not be reproduced or published in

any form in whole or in part without prior approval of the

: .Government.. Since this is a progress report, the information

herein is tentative and subject to changes, corrections and

modifications.
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ABSTRACT

The tensile and some compressive, shear and bearing

properties of a total of 90 samples of 2014, 2024, 6061, 7075
and 7178 altuitium alloy extrusions in the TX51X temper have

been determined. The extrusions ranged in thicknesses from

0.051 in. to 6.500 in. Ratios among these properties have also

been computed.

Stress-corrosion tests of 18 samples of TX51X

extrusions have been initiated.
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THIRD QUARTERLY REPORT

MECHANICAL PROPERTIES, INCLUDING FRACTURE TOUGHNESS AND
FATIGUE, AND RESISTANCE TO STRESS-CORROSION CRACKING OF

STRESS-REL]=VED STRETCHED ALUMINUM AULOY EXTRUSIONS

IJ
1. Introduction.

The tests, being made under this contract are for use

in establishing design mechanicai ptroperti&o., Li M!_-RHDBK-5A,

including stress-strain and tangent-modulus curves, for 2011,

2024, 6061, 7075, 7079 and 71.78 aluminum alloy extrusions in

the TX51X tempers. For comparison, limited similar tests are

being made of extrusions in the "heat-treated-by-user" temper.

Also, some fracture-toughness, axial-stress fatigue and streLs-

corrosion tests are being made.

This Third Quarterly Report asummarizes the results of

tensile and some compressive, shear, bearing and stress-

corrosion tests made to date on 90 samples of the various alloys

in the TX51X temper. The samples ranged in thickness from

0.051 to 6.500 in.

II. Material.

A total of 92 samples of coiriercially-produced

extrusions in the TX5IX temper and 1i samples in the 0 temper

have been received from two producers. The section thickness

and identification of each sample is shown in Table I. Twelve

of the samples in the 0 temper have been heat treated or heat

treated and 'aged in accordance with applicable conditions in

Mil-H-6088D.
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III. Procedure. I
I __rr a 4• • a

Tensile, compressive, shear and bearing specimens

vere taken at locations described in the Second Quarterly

Report, dated September 15, 1966. The general dimensions of

tthese specimens were shown in Figs. 1 to 3 inclusive of the

SSecond Quzarterly Report; the testing procedures are as outltned
in t-h^ F irst Quarterly Report, dated June 15, 1966.

Some fracture toughness, axial-fatigue and tensile and

compressive modulus specimens have been ma'-hined. Procedures

K. for testing the fracture toughness and fatigue specimeris are

described in the First Quarterly Report.

The tensile and compressive specimenb to be used for

the modulus and stress-strain tests are as shown in Figs. 1 and

2. In all tests of longitudinal tensile specimens, strains

will be measured over a 6-in. gage length with an Amsler-Martens

mItror-type extensometer. In most of the tests of transverse

tensile specimens it will be necessary to use smaller specimens

and measure strains over a 4-, 2- or 1-in. gage length. The

Amsler-Mrtens mirror-type extensometer will be used to measure

strains over 4- and 2-in. gage lengths; the Tuckerman optical

strain gage will be used for the 1-in. gage length. In all

compressive tests, the Tuckerman optical strain gage will be

used (2- or 1-in. gage length). The Amsler-14artens extensometer

over the 6-in. gage length is probably ASTM Class A; over the

4-in. and 2-in. gage length it is an ASTM Class B-1. The

Tuckerman extensometer is an ASTM Class A.I,
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Resistance to Stress Corrosion

Stress-corrosion tests were initiated with specimens

from lo um aipi- of extrusiois

were selected for corrosion testing, 6 in the TX51X temper and

7 in the heat-treated-by-user or heat-treated-and-aged-by-user *

temper. Teit specimens were machined from these samples and

these specimens will be stressed to the desired levels after .

determination of appropriate tensile properties. The specimens j
used and the procedures Wu.u.owed are as described in the First

( :i Quarterly Report.

IV. Summary.

The results of tensile and some compressive, shear

and bearing tests of 90 samples of extrusions in the TX51X

temper are as shown in Table II. The tensile properties of all

samples exceed the applicable specified minimum values as shown

in Table III.

The ratios among the tensile, compressive and shear

properties are as shown in Table IV. The ratios among the

bearing and tensile properties are as shown in Table V. The

ratios among the properties at different locations with regard

to width and thickness are as shown in Table VI. The ratios

among bearing properties obtained using edgewise specimens to

those using flatwise specimens, are shown in Table VII.

The current status of the stress-corrosion tests is

given in Table VIII. Preliminary test results show that stress-

corrosion cracking has occurred only among specimens from the
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2024-T3510 and 7075-T6510 alloy extrusions. Although tests

have thus far progressed for a maximum period of only 30 days, [
materials.

For the same alloy and temper, there sometimes is

considerable scatter among ceetain stresses or ratios of certain

stresses. In 5ome cases, it is obvious that there is a trend

"dLLjtL LhiUtnss. However, trends iay also be dependent on other

variables, but until a larger percentage of the total number of

samples has been tested, it does not seem desirable to try to

analyze this situation thoroughly.

•.• •D. LT. Brownhil1

R. E. Davies

I D. 0.1 6prowls
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V. Tables and Figures.
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Round Specimens

Fig. 1 General Dimensions of Tensile Specimens For

Modulus and Stress-Strain Tests
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Sleet-Type Specimen
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SFig. 2 General Dimensions of Compressive S pecimens

. },:For Modulus and Stress-Stra~in Tests
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